Recent discussions and proposed rules and regulations regarding outpatient surgery facilities have raised the question of the appropriateness of general anesthesia versus heavy sedation. The controversy is based mostly on anecdotal information and the prejudice of the authors. A recent article that describes the improved platelet function induced by ketamine adds patient safety to the rationale for sedation. Most of us have trained in university settings where an entire department was devoted to general anesthesia and little true outpatient surgery was performed. When ambulatory facilities were available, they were usually staffed by anesthesiologists. Indeed, the first free-standing outpatient surgery center in Phoenix, Arizona, was owned and operated by a local group of anesthesiologists. Properly administered, diazepam and ketamine dissociative sedation is safe and effective for every aesthetic procedure, regardless of size or duration, and it should be available for all aesthetic surgeons. In the author's experience, more than 30,000 procedures have been performed with this method since 1966 without a single case of deep vein thrombosis or pulmonary embolus. In contrast, a former associate, because of his lack of experience, chose to use general anesthesia for a few larger cases in another facility. One of those cases, an abdominoplasty, resulted in a serious case of deep vein thrombosis with subsequent alleged disability and litigation. Therefore, the author is writing to share his extensive experience with his colleagues in hopes that these safe systems will become more widespread and to spare future patients the attendant unnecessary increased morbidity and mortality associated with general anesthesia. (Plast.
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Our anesthesia machines were mostly discards from the hospital but were nevertheless adequate for most experimental uses. The calf, however, is a pediatric giant and requires delicate physiologic balancing, just as a newborn human might. After losing yet another calf, a veterinarian suggested that I might try Sernilan. It was explained to me that this was a hallucinogenic drug that would send the calf into a dreamlike state. The calf's eyes would roll, but all of the calf's reflexes would remain intact and the calf would not require inhalation gases or any other medication. There were two drawbacks to using this drug. One was the calf tended to salivate excessively postoperatively, which could be improved by giving atropine. Second, because this was a hypnotic hallucinogenic medication, the staff was not allowed to have a barbecue and eat the calves after the experiment. From that day forward, we never lost another calf. The team even proceeded to operate on several that lived for more than a year before being euthanized.
Thus, I have had the experience of operating in the chest, the heart, and the great vessels, using nothing else but dissociative anesthesia. I had never encountered such clinical possibilities in subsequent general surgery training, as a general surgeon 2 years in the Air Force, 2 years at Tulane in plastic surgery, and during my fellowship in Mississippi. However, when I began practice in 1978, I had read of Charles Vinnik's experience using diazepam as a key to ketamine dissociative anesthesia. 1 Dr. Vinnik was kind enough to allow me to come to his clinic and review all of his cases, go over his testing, talk to his staff, and see exactly how he used this system. Subsequently, following one of the society meetings in Miami, Tom Baker allowed me to come to his clinic to watch him use diazepam and ketamine dissociative anesthesia. Thus, I began using diazepam and ketamine in that same way in 1978. 2 Since then, I have performed more than 30,000 operations, with no untoward events.
PATIENTS AND METHODS
When a patient enters our American Association for Ambulatory Plastic Surgery Facilitiescertified surgery facility, on the scheduled day of surgery, he or she is given 20 mg of diazepam orally before even getting undressed. While the patient is being prepared and the intravenous infusion is being started, the orally administered diazepam begins to take effect. Many patients do not even remember having an intravenous infusion. Then, when the patient is taken to the operating room, walking under his or her own power, the patient is given a low dose of droperidol (Abbott Laboratories, North Chicago, Ill.) 1.25 mg intramuscularly and atropine 0.3 mg subcutaneously. Diazepam is then infused intravenously through a large vein, while speaking to the patient, until the patient's speech is slurred. It is not sufficient to have the patient sleepy; the patient must be aroused and talking until speech is slurred. It is possible for the patient to fall asleep before reaching the level when the diazepam has subdued the limbic system. Therefore, the endpoint is when speech is slurred. For some patients, the dose will be as little as 5 mg administered intravenously; for others, it will be 150 mg administered intravenously. Each patient titrates his or her own dose on the basis of individual tolerance and the efficacy of the patient's physiology. At that point, just before local infiltration, the patient is given 75 mg of ketamine slowly intravenously. In approximately 2 minutes, the patient becomes quite relaxed and is obviously in a dreamlike state. The area to be treated is then infiltrated with local anesthesia. In cases of breast reduction, abdominoplasty, and liposuction, these areas are infiltrated with many liters. For rhinoplasty, for instance, approximately 12 cc of 2% lidocaine (Abbott Laboratories) with epinephrine is infiltrated throughout the region of the nose. In the case of an abdominoplasty, several liters of a dilute solution of lactated Ringer's solution with 2% epinephrine with Xylocaine (50 cc/liter of lactated Ringer's) is infiltrated from the ribs to the pubis or the abdomen including the flanks. 3 For shorter cases, midazolam (Abbott Laboratories) may be substituted for diazepam with the same, but shorter, results. 4 
Ketamine
Ketamine is a nonbarbiturate, sedative hypnotic used parenterally to provide anesthesia for short diagnostic and surgical procedures. It is also used as an inducing agent, as an adjunct to supplement low-potency anesthetics such as nitrous oxide, and as a supplement to local and regional anesthesia. Ketamine can be used concomitantly with muscle relaxants without complication because it does not provide muscle relaxation. Ketamine is a fairly short-acting anesthetic that provides a profound, rapid, dissociative anesthesia and a short recovery time. 5 It is a desirable agent in patients who are hypotensive. The patient's airway remains intact because of maintenance of pharyngeal and laryngeal reflexes.
Mechanism. Although the exact mechanism of action is not known, ketamine appears to be an agonist at central nervous system muscarinic acetylcholine receptors and opiate receptors. Ketamine depresses the thalamoneocortical pathways involved in pain perception and has been shown to suppress spinal cord activity. Ketamine's dysphoric adverse reactions may be a result of interactions with the sigma opiate receptor. Clinical effects observed following ketamine administration include a "dissociative anesthesia," increased blood pressure, and minimal respiratory depression. Ketamine has no effects on pharyngeal or laryngeal reflexes.
Pharmacokinetics. Ketamine is administered parenterally. After intramuscular injection, it is rapidly absorbed. Ketamine readily crosses the placenta and is rapidly distributed into the brain and other highly perfused tissues. Studies in animals reveal that ketamine is highly concentrated in the lung, body fat, and liver. The alpha phase of ketamine distribution lasts ap-proximately 45 minutes, with a half-life of 10 to 15 minutes. The first phase corresponds clinically to the anesthetic effect of the drug. When administered intravenously, a sensation of dissociation occurs in 15 seconds, and anesthesia occurs within 30 seconds (in 3 to 4 minutes for the intramuscular route). The anesthetic effects are terminated by a combination of redistribution and hepatic biotransformation to an active metabolite, which is approximately as active as ketamine in reducing halothane minimum alveolar concentration requirements. The beta phase half-life of ketamine is approximately 2 to 3 hours. Metabolites are excreted renally (90 percent) and fecally (5 percent), with 4 percent of an administered dose excreted unchanged in urine. Anesthesia lasts 5 to 10 minutes for intravenous administration and 12 to 25 minutes for intramuscular administration. 6 
Benzodiazepines
Diazepam is a long-acting oral and parenteral benzodiazepine, whereas midazolam (Versed) is a very-short-acting benzodiazepine. It is used for conscious sedation, anxiolysis, and amnesia during minor surgical or diagnostic procedures, as an inducing agent, or as an adjunct to regional anesthesia. Midazolam was originally thought to be preferable to other benzodiazepines for conscious sedation because of its potency and its short duration of action; however, comparisons with diazepam, an agent with a much longer half-life, have not revealed a consistent advantage of midazolam in the surgical setting.
Mechanism. Benzodiazepines act at the level of the limbic, thalamic, and hypothalamic regions of the central nervous system. They can produce any level of central nervous system depression required including sedation, hypnosis, skeletal muscle relaxation, or anticonvulsant activity. The action of these drugs is mediated through the inhibitory neurotransmitter gamma-aminobutyric acid. Central benzodiazepine receptors interact allosterically with gammaaminobutyric acid receptors, potentiating the effects of gamma-aminobutyric acid and thereby increasing the inhibition of the ascending reticular activating system. Evidence suggests that gamma-aminobutyric acid receptors are heterogeneous with many subtypes, which may account for the various effects of gammaaminobutyric acid receptor agonists and benzodiazepines. Midazolam has twice the affinity for benzodiazepine receptors than does diazepam. 7 
A Simple "At-a-Glance" Record
The amount of medication administered and the time is recorded on a Sedation Magnetic Monitor board (Lipoplasty University, Austin, Texas) so the surgeon can see at a glance what medication has been given and when. It is not necessary to look through the chart to try to decipher someone else's handwriting if the nurse happens to leave the room or the crew changes. 8 All the medications are obvious at a glance (Fig. 1) . In a particularly long case, additional ketamine may be given in 50-mg to 100-mg increments, especially if further infiltration is required or if an additional area is to be infiltrated such as in large liposuction.
RESULTS
Since 1978, we have performed more than 30,000 procedures with this method. Included in this series are thousands of hand and trauma patients of 20 to 60 minutes' duration and thousands of combined liposuction/breast procedures (reduction, mastopexy, and augmentation procedures) and thousands of combined abdominoplasty, breast, face lift, brow lift, and laser procedures lasting up to 6 or 7 hours. Our largest liposuction to date is 27 liters removed at one time after 17 liters of "superwet" infiltration and two units of autologous whole blood. All of our patients are discharged to home, a hotel, or an aftercare facility the same day.
Complications
In more than 30,000 cases, we have admitted two patients to the hospital unexpectedly. One was a 35-year-old woman who had a seizure disorder and had a previous hypersensitivity to alcohol and other medications, such as tranquilizers. It was noted in her history and physical examination, but after her second dose of ketamine, she became quite subdued and unresponsive for approximately 30 minutes, although she continued to breathe normally. Her oxygen saturation and blood pressure remained within normal limits, but we were concerned by her profound sleep and therefore admitted her to the hospital for observation. She was discharged the following day with no sequelae. Another associate in our clinic had a patient with myasthenia gravis who had pro-found sedation from the diazepam alone; she was admitted for observation and discharged without sequelae.
Through the years, we have had five associates in our practice. Some have performed more cases, some fewer, but none has had a single case of deep vein thrombosis when using the diazepam and ketamine sedation. General anesthesia has not produced such a record for a couple of our former associates. One had a single case of deep vein thrombosis when he performed an abdominal lipectomy at another facility under general anesthesia. The surgery resulted in substantial morbidity for the patient, a deep vein thrombosis, and subsequent litigation. Another associate had a case of deep vein thrombosis that led to pulmonary embolism and mortality in a combined gynecologic and abdominal lipectomy case under general anesthesia at another facility.
DISCUSSION
In a survey completed by Reinisch et al., 9 the American Society of Plastic and Reconstructive Surgeons reported that 37 of 9493 face lift patients developed deep vein thrombosis (0.35 percent) and 14 incidences of pulmonary embolus (0.14 percent). Although only 43.5 percent of patients underwent general anesthesia, 83.7 percent of deep vein thrombosis/pulmonary embolism incidences occurred under general anesthesia. The survey does not reveal what other anesthesia techniques were responsible for the supplementary complications. The cause of the aforementioned serious events may be multifactorial, including hypercoagulability, but most doctors agree that the precipitating event is the stagnation of blood that occurs in the large veins within the soleus muscle, which, because of a lack of tonus and/or contraction during prolonged general anesthesia, causes intravascular thrombosis.
Diazepam and ketamine dissociative sedation allows complete anesthesia but does not interfere with reflexes and muscle tonus, so that patients are able to cough on their own if mucus accumulates in their pharynx. More im- In this case, the patient received an initial 20 mg of diazepam between 9 and 10 o'clock, 10 mg of diazepam a few minutes later, and then 10 mg of diazepam at 10:30. At 11 o'clock, 50 mg more of ketamine followed by 10 mg more of diazepam were administered. Toward the end of the case, 5 mg of midazolam was given, both for added amnesia and for sedation as the cast was pressed into place for the rhinoplasty.
portantly, their leg muscles maintain tonus throughout the procedure, regardless of its length.
Decreased Platelet Aggregation
A recent report has described a protective effect of ketamine in decreasing platelet aggregation, which could explain the reduction in the incidence of deep vein thrombosis. 10 Charles Vinnik, M.D., and Tom Baker, M.D., 11 have each performed more procedures over a longer period, and neither has had a deep vein thrombosis or a pulmonary embolus when only diazepam and ketamine were used. The long, safe history of diazepam and ketamine dissociative anesthesia for aesthetic surgery, and the recent revelation that ketamine decreases platelet aggregation, suggests that, putting the patient's safety first, it behooves aesthetic plastic surgeons to learn these safe techniques. Many plastic surgeons who have trained in university centers have not developed the additional skill required for administering these safe, simple agents. Instead, they have a boardcertified anesthesiologist sit at the head of the bed, checking the vital signs that he or she has altered while the surgeon is laboring. By learning these additional skills, it is possible to significantly reduce morbidity and mortality and avoid this unnecessary expense.
CONCLUSIONS
Diazepam and ketamine dissociative sedation is safe and effective for all aesthetic procedures, regardless of size or duration. If the surgeon learns to use this safe and simple technique, over a 30-year career (age 35 to 65 years), averaging one face lift per week in a 30-year career ϭ 30 (years) ϫ 50 (face lifts per year) ϫ 0.0035 (average incidence of deep vein thrombosis) ϭ 2.1 pulmonary emboli that will be eliminated from his or her career. I have used this method with an anesthesiologist or certified registered nurse anesthetist when on missionary trips when no other methods were available. Dr. Vinnik's courses demonstrated that only a trained nurse is required and that is how I have treated more than 30,000 patients, with substantial savings in time and costs. More importantly, there will be a greater savings in morbidity, mortality, and liability. 
